700                    TEXT-BOOK OF PATHOLOGY
Before discussing the various primary degenerations of the nervous system
it is important to consider the part played in the metabolism of nervous tissue
by the vitamin B complex. Vitamin Bx (aneurin or thiamin) is essential for
intracellular respiration as it constitutes, in conjunction with pyrophosphorio
acid, the enzyme co-carboxylase which is concerned in tho final degradation of
carbohydrate on which the nervous 'tissue is chiefly dependent for its energy.
Vitamin B2 consists of several components, including riboflavin, nicotinic acid
and pyridoxin, which also participate in intracellular respiration. Biboflavin
phosphate in combination with protein takes part in oxidative processes, and
if this enzyme is deficient, avascular tissues which aro dependent upon it for
oxidation may become vascularised as a reaction to tissue anoxia, o.g. vascularisa-
tion of the cornea in B2 deficiency. Nicotinic acid (niacin) is a constituent of
co-enzymes I and II and thus participates by reversible oxidation and reduction
in intermediary metabolism ; deficiency in niacin is tho principal but not the
only disturbance in pellagra.
It is not yet possible to say how far these metabolic disturbances
may form the foundation of various obscure nervous disorders and
nothing is known about the factors determining their localisation, but
it is clear that deranged metabolism underlies the pathogenesis of
disorders apparently so diverse as peripheral neuritis, Korsakow's
psychosis, Wernicke's polio-encephalitis superior, pellagra and beri-
beri, possibly also of subacute combined degeneration of the corcl,
lathyrisni and similar conditions, and of canine hysteria due to the
feeding of protein rendered toxic by treatment with nitrogen trichloride.
The time is not yet ripe for synthesis of the various facts into a single
theory of causation, bxit there are certain pointers in that direction.
The various causes will be described below, but here reference may
be made to their main features. Degenerative changes in the nerve
cells result from the action of a great many poisons, but they are
in no way specific, that is, peculiar to the particular poison. As has
been indicated, a clear distinction cannot as yet be made between
the morbid changes in cells affected by toxic action and those damaged
by faulty metabolism processes. Accordingly it is convenient to refer
to such changes in a general way as * toxic.' They may be of acute
or of chronic nature.
Acute, toxic action is manifested chiefly by a swelling of the cell
and diminution or disappearance of the Nisei's granules or chromophil
substance, and by enlargement and pallor of nucleus, sometimes with
eccentric position. Such changes correspond in a general way with
those seen in secondary degeneration (p. 698), and are often indis-
tinguishable from them. It is'to be noted that actual necrosis of
nerve cells -with disappearance of nuclei and diffuse staining of the
cell body, followed by disintegration, is met with chiefly in acute
inflammations, such as epidemic enceghalitis and poliomyelitis* or
where the blood supply is cut off.
The effects of chronic toxic action are shown by shrinking of the
cells, often with loss of finer structure and increase of chromophile
substance, loss of normal outline and processes, vacuolation, etc.,
and these changes may be followed ultimately by death and dis-